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Brief Clinical ReportsAgenesis of the left carotid artery in the right aortic arch with
Kommerell diverticulumAtsushi Nakahira, MD, PhD, Hidekazu Hirai, MD, PhD, Yasuyuki Sasaki, MD, PhD, and
Shigefumi Suehiro, MD, PhD, Osaka, JapanAgenesis of the carotid artery was reported in 3 (0.059%) of
5100 patients who underwent cerebral angiography or mag-
netic resonance angiography.1 Kommerell diverticulum
with left aberrant subclavian artery in the right aortic arch
(RAA) occurs in approximately 0.025% of the popula-
tion.2-4 Only 3 cases of both agenesis of the carotid artery
and an aortic arch anomaly have been reported, all of which
involved the left aortic arch (LAA) and an anomalous origin
of the neck vessels.1,5 We report a case of agenesis of the left
carotid artery and of the left aberrant subclavian artery orig-
inating from Kommerell diverticulum in the RAA.
CLINICAL SUMMARY
A 64-year-old man was admitted for surgical treatment of
mitral regurgitation owing to a posterior leaflet prolapse. On
physical examination, pulsation of the left carotid artery was
absent and chest radiography suggested an RAA. Multislice
computed tomography demonstrated an RAA with no left
common carotid artery and with a left aberrant subclavian ar-
tery originating from the Kommerell diverticulum (Figure 1,
A and B). The left internal carotid artery was not visible on
cerebral magnetic resonance angiography, but the circle of
Willis provided a rich source of collateral blood flow to
the defective territories (Figure 1, C). Computed tomogra-
phy of the skull base demonstrated absence of the left carotid
canal, excluding the possibility of acquired occlusion of the
left internal carotid artery and confirming its congenital ab-
sence (Figure 1, D). There were no symptoms such as dys-
phagia related to the aortic arch anomaly, and the
maximum size of the Kommerell diverticulum was 23
mm. Mitral valve repair alone was therefore performed.
His postoperative course was uneventful, with no neurologic
deficits. The size of the Kommerell diverticulum was mon-
itored at follow-up.From the Department of Cardiovascular Surgery, Osaka City University Graduate
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Agenesis of the carotid artery is usually diagnosed inci-
dentally during imaging performed for other reasons.1
Most patients are asymptomatic because there is sufficient
collateral circulation to supply the affected cerebral territo-
ries through the circle ofWillis.1 However, a third of patients
have been reported to have intracranial aneurysms, particu-
larly on the circle of Willis, supposedly owing to increased
hemodynamic pressure in the collateral arteries.1 Regarding
the extent of the formation of collateral circulation, agenesis
of the internal carotid artery should be clearly distinguished
from acquired occlusion. Lack of the left carotid canal on
computed tomography of the skull base confirms congenital
absence of the internal carotid artery.1
Various kinds of vascular rings result from abnormal or-
ganogenesis of the 6 pairs of primitive aortic arches and dor-
sal aorta, which is strongly associated with the formation of
neck vessels.1,2 The left fourth primitive aortic arch usually
persists as the LAA, by connecting with the left dorsal aorta.
The third arches connect with the cranial part of the dorsal
aorta to form carotid arteries, and the seventh dorsal inter-
segmental arteries become the subclavian arteries, together
with the right fourth arch and a portion of the right dorsal
aorta for the right subclavian artery (Figure 2, A). The anom-
alous vasculature in this case can be explained by abnormal
regressions of the left third and fourth arches and the domi-
nant persistence of the right fourth arch connecting with the
right dorsal aorta (Figure 2, B). The dilated remnant of the
left dorsal aorta, where the left aberrant subclavian artery
arises, is called the Kommerell diverticulum.2-4
The natural history of Kommerell diverticulum is uncer-
tain, owing to its rarity.2,3 However, because of the possibil-
ity of dissection or rupture around the Kommerell
diverticulum, surgical treatment is recommended for large
diverticula,2,3 and endovascular treatment has also become
an option. The average reported size at which these aneu-
rysms rupturedwas 5.8 2 cm.2 The ipsilateral carotid artery
next to the aberrant subclavian artery, which was lacking in
this case, is important for interventional treatment, because
carotid–aberrant subclavian artery bypass with resection/re-
placement or endovascular exclusion of aneurysmal Kom-
merell diverticulum is an optimal management strategy.3
Careful consideration of the individual anatomy of the aortic
arch and cerebral arteries is essential to a successful outcome
after surgical or endovascular treatment, particularly in cases
with uncommon vascular anomalies, as in the current case.ardiovascular Surgery c Volume 140, Number 1 e5
FIGURE 1. Multislice computed tomography (anteroposterior and posteroanterior views, A and B) demonstrated the right aortic arch with agenesis of the
left common carotid artery and with the left aberrant subclavian artery arising from the Kommerell diverticulum (arrowheads). Persistent left superior vena
cava with no communication to the right superior vena cava was shown. Cerebral magnetic resonance angiography (anteroposterior view, C) demonstrated
absent left internal carotid artery and good collateral blood flow to the left middle cerebral artery provided by the circle ofWillis, through both the anterior and
posterior communicating arteries. Computed tomography of the skull base revealed a carotid canal on the right (arrow), but not on the left (D). R-ICA, Right
internal carotid artery; VAs, vertebral arteries.
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e6 The Journal of Thoracic and Cardiovascular SurgeTo the best of our knowledge, this is the first case of agen-
esis of the left carotid artery in the RAA with Kommerell di-
verticulum, which has interesting embryologic implications.
Cases of carotid artery agenesis should be investigated for
possible coexistence of aortic arch anomalies, and viceFIGURE 2. Schematic diagrams comparing the developments of the nor-
mal left aortic arch (A) and the right aortic arch without the left carotid artery
and with the left aberrant subclavian artery originating from the Kommerell
diverticulum (arrowheads) (B). The difference can be explained by regres-
sions of the left third and fourth arches and the dominant persistence of the
right fourth arch connecting with the right dorsal aorta. The dotted lines
demonstrate primitive arteries to be involuted. CA, Carotid artery; DA, dor-
sal aorta; SA, subclavian artery; 3 and 4, number of primitive aortic arch.
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planned.
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drome. Am J Neuroradiol. 2002;23:929-31.Early thrombus in a HeartMate II left ventricular assist device: A
potential cause of hemolysis and diagnostic dilemmaCastigliano M. Bhamidipati, DO,a Gorav Ailawadi, MD,a James Bergin, MD,b and John A. Kern, MD,a
Charlottesville, VaThromboembolic events occur in 2% to 3% of patients
receiving the HeartMate II (HMII) left ventricular assist
device (LVAD) (Thoratec Corp, Pleasanton, Calif). Even
though several surfaces of the HMII are textured and throm-
boresistant, long-term anticoagulation is indicated.1 We
report the case of an early postoperative distal inflow-
conduit thrombus resulting in hemolysis in a patient under-
going HMII placement and concomitant bioprosthetic aortic
valve replacement (AVR).CLINICAL SUMMARY
A 61-year-old woman with idiopathic cardiomyopathy, se-
vere aortic stenosis, New York Heart Association class III
heart failure, and a left ventricular ejection fraction of 15%
to 20% (disproportionate to her aortic stenosis) was admitted
for syncope and worsening dyspnea. Her comorbidities
included obesity, diabetes, paroxysmal atrial fibrillation, pre-
vious stroke, and stage III chronic renal insufficiency. An
AVR and HMII LVAD placement were performed, and the
expectation was that the LVAD would serve as a bridge to
recovery or a bridge to transplant. The LVAD insertionand AVR proceeded uneventfully with satisfactory unload-
ing of the left ventricle. Although fastidious surgical hemo-
stasis was achieved, phytonadione, aminocaproic acid, and
multiple blood product transfusions were necessary through
the first 12 hours postoperatively; recombinant factor VIIa
was not required. The patient was extubated within 24 hours
and progressed well. Systemic anticoagulation with warfarin
was initiated within 72 hours (Figure 1).FIGURE 1. Anticoagulation and hemolysis timeline from HMII and AVR
implantation through HMII pump replacement. Vitamin K (dark arrows)
was administered on POD 1 because of suspected hemorrhage/excessive
postoperative bleeding and on POD 26 because of evolving hematomas
around the pump pocket site. Vitamin K was administered on POD 71 to re-
verse therapeutic anticoagulation in preparation for HMII replacement.
Warfarin and ASA administration are identified by grayscale arrows with
the INR trend (dark curve) consistent with warfarin administration. LDH ac-
tivity (data points) remained significantly elevated (dashed regression
trend) with the concomitant haptoglobin level less than 8 mmg/dL through-
out. Taken together, they were suggestive of hemolytic anemia. Regression
trend suggests LDH activity increased with lowered systemic anticoagula-
tion. ASA, Aspirin; AVR, aortic valve replacement; HMII, HeartMate II;
INR, international normalized ratio; LDH, lactate dehydrogenase;OR, oper-
ation; POD, postoperative day; Vit, vitamin; War, warfarin.
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